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1. Introduction 

Several cases of deformities in the spinal column were described in 
fishes, viz. lordosis in the bitterling (Rhodeus amavus) by Roth (1922), 
in the minnow (Phoxlnus phoxinus) by Roth (1922), in the pike ( Esox 
lucius) by Roth (1922) and Plehn (1924); kyphosis in the toothcarps 
(Cyprinodontidae ) by Roth (1922); scoliosis in the carp (Cyprinus 
carpio) by Hofer (1904), Roth (1922) and Plehn (1924); kyphosco¬ 
liosis in the toothcarps by Roth (1922); kypholordosis in the highly ar¬ 
ched Aischgriinder race of the carp by Spiczakow (1935) and in the 
carp by ScHaPERCLAUS (1941, 1954); plecospondylic spinal column in the 
eel ( Anguilla anguilla) by ScHaPERCLAUS (1941, 1954) and in the guppy 
or millionfish (Lebistes reticulatus) by Stolk (1955 a). ScHRaDER 
(1930) described curvatures of the spinal column in fishes of about 55 
species and families. 

In this paper we briefly describe a case of plecospondylic spinal co¬ 
lumn, observed in an adult eel (Anguilla anguilla) (fig. 1). The fish was 
fixed in formalin and embedded in paraffin. The sections (4—6 /a) were 
cut frontally and transversally and stained with hematoxylin and eosin, 
hematoxylin and phloxin as also according to the Van Gieson method 
and the azan method, 

2. Description 

The eel with the plecospondylic spinal column was an adult male, 
measuring 27.6 cm. In consequence of the many curvatures, mainly in 
lateral direction, the spinal column was extremely shortened (fig. 1). The 
number of the curvatures amounted to 6. 

Microscopical investigation showed several vertebrae to have lost their 
normal position and to be displaced the one in regard to the other, often 
to a considerable extent (figs. 2 and 3), however, always forming a very 
regular curvature. The periost consisted of a thin layer of connective 
tissue made up of flattened cells with fusiform nuclei. This periost 
showed no abnormal peculiarities. 


f ) Received May 16, 1955. 
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Figure 1. Plecospondylic spinal column in the eel Anguilla anguilla. Dorsal side. The 
body shows several consecutive wavelike curvatures. 


On section, the displaced vertebrae seemed to consist of a densely 
structured compacta and a looser spongiosa (fig. 3), This corresponds 
very well with the structure of the normal vertebra. 

In some vertebrae the normal, regular form is lost. These vertebrae 
showed some deformation, being transformed into irregular pieces of 
bone, sometimes growing together, thus forming a bone stick. Lacunae 
with osteoclasts were not observed on the surface of the vertebrae. 

An increase in size, a decrease in size and disappearance of the verte¬ 
brae as found in the plecospondylic spinal column of Lebistes (Stolk, 
1955 a), were not found. Inflammatory cells, such as polynuclear leuco¬ 
cytes and lymphocytes were not present in the plecospondylic spinal 
column of this Anguilla , nor did we find the cells with club-shaped in¬ 
clusions, the so-called coarse granulocytes in the discharging state, often 
observed in inflammations and in tumours of fishes. 

Duthie (1939) and Catton (1951) in certain teleost fishes ; — Aronowitz Nigrelli 
and Gordon (1951) in a spontaneous epithelioma of the platyfish Xiphophorus ( Pla- 
tgpoecilus) variatus ; — Stolk (1950, 1954a) in the inflammation of gills in the guppy 
or millionfish Lebistes reticulatus ; Stolk (1950, 1954 b) in the thyroid tis of the guppy 
or millionfish Lebistes reticulatus ; — Stolk (1954 c) in the mesenchymal tumour of the 
skin in the platyfish Xiphophorus maculatus (red variety); — Stolk (1954 d) in the 
polycystic kidneys of the guppy or millionfish Lebistes reticulatus , of the swordtail 
Xiphophorus helleri and of the swordtail-platyfish hybrids Xiphophorus helleri x ma- 
culatus ; — Stolk (1955b) in the polycystic kidneys of the minor Hyphessobrycon 
callistus callistus; — Stolk (1955 c) in the polycystic kidneys of the veiltail Caras- 
sius auratus var. japonicus bicaudatus ; — Stolk (1955 c?) in the congenital teratoma 
of the skin in the guppy or millionfish Lebistes reticulatus ; — Stolk (1956a) in the 
hypophysitis of Acanthophthalmus kuhli ; — Stolk (1956 b) in the epithelioma of the 
oral mucosa in the cat shark Scylliorhinus catulus ; — Stolk (1956 c) in the inactive 
thyroid gland of the goldfish Carassms auratus with acromegaly; — Stolk (1956d) 
in the fibroma of the skin in Malapterurus electricus ; — Stolk (1956e) in the loose. 
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wide-meshed connective tissue of the mouth bottom, the upper jaw and the kidneys of 
the Cichlid Pterophyllum scalare. — See for particulars of these coarse granulocytes 
in the discharging stage : the publications of Stolk. 

No deformites have been found in the skeleton of the head and of 
the extremities, either in the musculature or in the skin. 



Figure 2. Plecospondylic spinal column in the eel Anguilla anguilla. Frontal section, 
small magnification. Scoliosis, arisen by displacement of the vertebrae 
(below, black). The spinal cord is visible (gray), showing also a curvature. 
At the top of the figure musculature. The myomeres and myosepts are 
clearly visible. 

3. Discussion 

The plecospondylic spinal column of this Anguilla anguilla bears a 
good resemblance to the corresponding deformity described by ScHaPER- 
CLAUS (1941, 1954) in the same species. His specimen measured 33 cm 
and the rontgenogram showed apart from the alternating lordotic and 
kyphotic curvatures, also a number of scolioses. 

Some remarks as to the cause of this plecospondylic spinal column in 
Anguilla may be given. At the autopsy no indications were found with 
regard to the etiology. Since inflammatory cells were lacking in the 
plecospondylic spinal column, local inflammation did not occur. Deformity 
combined with an inflammatory process viz. a lordosis, was found by 
Roth (1922) in the pike (Esox lucius ). 

It is most likely, that the plecospondylic spinal column of our Anguilla 
has arisen from a preceding process of osteomalacia, as in the cor¬ 
responding deformity of Lebistes (Stolk, 1955 a). The osteomalacia af¬ 
fects the entire skeleton and thus the several curvatures of the spinal 
column can properly be explained. Wunder (1934) observed in the carp 
(Cyprinus carpio) after a primary osteomalacia a secondary curvature 
of the spinal column. 
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The plecospondylic spinal column repeatedly occurred in pox disease 
("Pockenkrankheit") and rachitis. This also points to the osteomalacia 
as a cause of the plecospondylic spinal column, as these diseases are ac¬ 
companied by osteomalacia. 

Our conclusion must be, that in the plecospondylic spinal column of 
our Anguilla osteomalacia probably was the primary disease. It is in¬ 
determinable how far the osteomalacia is a result of hereditary factors* 



Figure 3. Plecospondylic spinal column in the eel Anguilla anguilla. Frontal section, 
more magnified than figure 2. Scoliosis arisen by displacement of the ver¬ 
tebrae (below and at the top of the figure, black). The vertebrae consist 
of a densely structured compacta and a looser spongiosa. The spinal cord 
is visible (gray), showing also a curvature. 


4. Summary 

Description of a case of plecospondylic spinal column in an adult eel 
(Anguilla anguilla ). The deformity showed the following symptoms: 
displacement and deformation of the vertebrae. Increase in size, decrease 
in size and disappearance of the vertebrae, as found in the plecospondy¬ 
lic spinal column of Lebistes (Stolk, 1955a), were not observed. 

No deformities were found in the skeleton of the head, the extremities, 
the musculature or the skin. 

Inflammatory cells such as polynuclear granulocytes, lymphocytes and 
cells with club-shaped inclusions, the so-caUed coarse granulocytes in the 
discharging stage were not found. Therefore inflammatory processes can¬ 
not have played an important part in the origin of the plecospondylic 
spinal column of our Anguilla. It is probable that osteomalacia was the 
primary disease. 
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